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This study aims to develop a sensor technology-based push up test 
instrument for Sriwijaya State Sports School students. The research 
method used is research and development (research and 
development). Development research subjects were divided into 
two groups. Small-scale group trials consist of 10 students and 
large-scale group trials consist of 21 students. The results showed 
that the sensor technology-based push-up test instrument had a 94% 
validity test and sports measurement expert level and an IT expert 
validity of 75% so that the tool could be said to be feasible. The 
level of reliability in trials of small groups of men amounted to 
0.994 and small groups of women amounted to 0.988 with the High 
category. Whereas the large group of male trials was 0.998 and the 
large group of women was 0.946 with the High category so it was 
said that the level of tool reliability was carried out in the large 
group and small group trials having the High reliability category. 
The implication of this research is that the development of sensor 
technology-based push up test instruments can be used as a valid, 
effective, and practical push up measurement tool. 
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INTRODUCTION 
Physical condition is one of 
components needed attention from sports 
coaches as a basic in supporting the 
improvement of athlete's ability. 
Syafruddin (2011: 76) states that there are 
4 elements that affect the sports 
achievement, they are physical, technical, 
tactical, and mental conditions. The 
physical condition test reflects the each 
athlete ability so that it can be seen from 
the athlete’s initial ability (Bafirman, 
2010: 7).  
Sports test and measurement aids are 
widely used by coaches in facilitating the 
process of monitoring the development of 
athletes 'physical components, making 
notes and being used as a basis for 
diagnosing athletes' weaknesses, and 
being able to determine training programs 
that are applied to certain sports. 
Currently, sports measurement test aid 
equipment still relies on foreign products, 
so it requires a large budget expenditure. 
Backs room (2013: 215) argues that if a 
country only acts as a consumer of sports 
technology, it will be very unlikely to 
make achievements at the international 
level in various sports. Limited research 
and funds have resulted in the provision of 
sports technology aids not running 
according to needs (James and Petrone, 
2016: 1). 
Arm muscle strength is one of 
physical conditions components that don’t 
have measurement tools. The 
measurement of arm muscle strength still 
uses push up conventional instruments 
test. Irawan (2018: 32) explains that the 
weakness of test push up the conventional 
is subjective supervision. Another 
weakness that exists in push-ups 
conventional is in practicality tests terms 
that require equipment such as stationery, 
test forms, and stopwatches that are 
operated manually so that they are prone 
to errors in their supervision (Rosadi, 
2018: 35). Errors in obtaining 
measurement data cause the athlete's 
condition monitoring program to be less 
than optimal (Aprilio and Yasrudin, 2016: 
9).  
The observations results by Sriwijaya 
State Sports High School (SONS) through 
the push up conventional tests 
measurement on 16 students using two 
supervisors showed that there was a 
difference in the average result acquisition 
between the first supervisor and the 
second supervisor. The average result of 
the first supervisor was 36.37 and the 
second supervisor was 38.56, so there was 
a difference between the first and second 
supervisors of 2.19. Based on these results 
indicate that the tests carried out didn’t 
meet the objective requirements. Winarno 
(2004: 47) argues that a test is said to be 
objective if the measurements made by 
several people get relatively the same 
results. 
Wiarto (in Rahmat, 2017: 140) argues 
that technology has a big influence in 
sports sphere. Technological advances are 
used by developed countries in assisting 
observation, gathering information, and 
processing data in a short time (Kos et.al, 
2018: 490). The solution in overcoming 
the problem of the weaknesses in test 
calculations push up conventional 
requires a detector motion push up 
automatic tool that can increase 
effectiveness and efficiency, and obtain 
certain desired values from the 
implementation of pushup activities itself 
(Kusmindari, 2016: 2).  
Rosadi (2018: 36) states that 
measurement technology test on push up 
used ultrasonic sensor based can produce 
data in a high validity level compared to 
manual testing. The sensor ultrasonic 
consists of two units, namely a transmitter 
and receiver unit, where the ultrasonic 
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sensor generally emits ultrasonic waves 
towards a target and reflects the waves 
back towards the sensor (Arsada, 2017: 
135). The test tool push up using sensor 
technology can make it easier for trainers 
to obtain valid, effective, and practical 
measurement data. 
Based on the description above, the 
researcher is interested in "Test 
Instruments Push Up Development of 
Sensor Technology Based for Sriwijaya 
State Sports School Students." 
 
METHOD 
This research uses research and 
development methods. Research and 
development (R&D) method is a research 
method used to produce certain products 
and effectiveness test of these products. 
This research aims to develop instrument 
test of push up sensor technology-based. 
The stages or research and development 
steps in this study are: 1) needs analysis, 
2) observation, 3) product design, 4) 
design validation, 5) design improvement, 
6) small-scale group trials, 7) product 
revision , 8) large-scale group trials, 9) 
product revisions, and 10) final products 
(Sugiyono, 2017: 408). 
The subjects in this development 
research were divided into two groups. 
Small-scale group trials were conducted 
on 10 Sriwijaya State Sports High School 
students. Which consists of 7 swimming 
students and 3 karate students. Large-
scale group trials were carried out on 21 
Sriwijaya State Sports High School 
students consisting of 16 volleyball 
students and 5 gymnastic students. The 
technique of selecting research subjects 
used sampling technique. This research 
used sampling technique with certain 
considerations, in this case, researcher 
chooses a sport that is dominant in the use 
of arm muscle strength. 
Expert validation is done by asking 
for expert assessments by filling out a 
questionnaire provided in certain fields 
such as sports test and measurement 
experts and IT experts. Reliability is 
obtained by calculating the correlational 
value of small-scale group trials and large-
scale group trials using the test and retest 
method. 
 
RESULTS AND DISCUSSION 
Results  
The research on a test push up sensor 
technology-based development was 
conducted at Sriwijaya State Sports 
School. The research subjects consisted of 
31 students in Sriwijaya State Sports High 
School. The research implementation was 
divided into two stages, namely product 
testing in small-scale groups consisting of 
10 students and product testing in large-
scale groups consisting of 21 students. 
The initial data monitoring was carried out 
through measurement process for push-up 
conventional SONS students using two 
test supervisors. The observations results 
showed a significant difference in the 
average yield of first supervisors and 
second supervisors. The average result for 
the first supervisor was 36.37 and second 
supervisor scored 38.56, so there was a 
difference in the average result of 2.19. 
Based on these results, it shows that the 
tests carried out didn’t meet the 
objectivity requirements. 
The product designed used is a digital 
measurement tool push up that aims to 
correct weaknesses in the implementation 
tests push up conventional 
implementation. The components needed 
to make instrument test for push up a 
sensor-based include ultrasonic sensors, 
mattresses, cables, laptops, buzzers, and 
microcontrollers. 
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Product validation is done by asking 
for assessment of two experts they are 
sports test and measurement experts and 
IT experts. Validation is done by 
displaying the workings test instrument 
product push up of sensor technology-
based, accompanied by a validation sheet 
in the form of a questionnaire using a 
scale. The expert validation results can be 
seen in the table below: 
 













94 94% Eligible 
IT experts 75 75% Eligible 
 
Based on table 1 above, the validation 
results obtained a percentage level of 94% 
at experts in sports tests and 
measurements and a 75% percentage rate 
on IT experts. Based on the results of the 
validation, it can be said that the push up 
instrument test based on sensor 
technology has a decent category. 
Product revisions are made after 
expert advice is obtained in order to 
perfect the tools being made. The revised 
component is to improve the of the 
support column section so that it 
calibrated according to athlete's arm 
height. Furthermore, there are 
improvements in the application program 
to change the reset system to time counter 
be automatic.The revised product was 
continued by testing 31 students which 
were divided into small group trials and 
large group trials. The results of these tests 
can be seen in the table below: 
 
 
Table 2.Correlation Coefficient Category 
Reliability Small Group 
N Gender Correlation 
Reliability 
Coefficient 
4 Boys 0.994 High 
6 Girls 0.988 High 
 
Based on reliability trials in a small 
male group consisting of 4 students, the 
reliability correlation coefficient is 
obtained 0.994 and a small group of girls 
consisting of 6 students obtained a 
reliability correlation coefficient of 0.988, 
so it can be said that the results of small-
scale trials have a reliability correlation 
coefficient with a high category. 
 
Table 3.Category Correlation Coefficient 
Reliability Male Group 
N Gender Correlation 
Reliability 
Coefficient 
12 Boys 0.998 High 
9 Girls 0.946 High 
 
Based on the reliability test the large 
male group consisting of 12 students 
obtained a reliability correlation 
coefficient of 0.998 and a small girl group 
consisting of 9 students obtained The 
reliability correlation coefficient is 0.946, 
it can be said that the large-scale trials 
results have a high reliability correlation 
coefficient. 
The product produced in this study is 
a measurement tool push up using 
technology ultrasonic sensor that is 
integrated into a microcontroller so that 
the results of the push up movement can 
be input and stored in application program 
push up counter on the laptop. 
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Picture. 1. The test instrument push-up 
technology based sensor 
The measures of test instrument 
implementation push up based sensor 
technology are as follows: 
1. Activate the tool circuit by 
connecting the sensor device to a 
laptop to get power. 
2. Open the program push up counter 
on the laptop. 
3. After opening the application the 
user clicks menu connect and to 
make sure the sensor circuit is 
detected by the laptop, check by 
selecting the port.  
4. Third, enter the name of the tester in 
the program application, then save 
it. Then the tester takes a position on 
the mat that has been provided to 
prepare to do pushups.  
5. Click start to start push up test.  
6. The test will last for 1 minute, if the 
time is up, the program will not 
count the movements performed. 




This research is attest instrument push 
up sensor technology-based development. 
Tool design’s done to correct the 
weaknesses in measurements push up 
conventional push up measurement. 
Irawan (2018: 32) explains that the 
weakness of push up test is the 
conventional subjective supervision. 
Errors in obtaining measurement data 
cause the athlete's condition monitoring 
program to be less than optimal (Aprilio 
and Yasrudin, 2016: 9). Suryabrata (2008: 
31) states that a data collection tool or a 
test instrument can affect the quality of the 
data obtained. Therefore, it is necessary to 
have a tool detector motion push up 
automatic that can increase effectiveness 
and efficiency, and obtain certain desired 
values from the implementation of 
activities push-up itself (Kusmindari, 
2016: 2).  
Sensor technology is often used for 
the detection and control of an object's 
movement (Akagi et.al, 2016: 1). The 
development of push up test instruments 
sensor technology-based can minimize 
errors made in monitoring movement’s 
push-up and the form of technology use in 
sports can provide the attractiveness of the 
tester to be measured (Nillson, 2016: 4). 
According to Park et.al, (2010: 342) that 
through the development of this tool it can 
provide results with a high level of 
accuracy and especially differences in the 
use of tools are able to shorten the process 
of processing test data, because the test 
result data obtained is connected and 
stored in the program application in 
laptop. 
It works about the sensor technology-
based by utilizing two sensors ultrasonic 
connected to an Arduino microcontroller 
to monitor the tester in doing push up 
movements. The information captured on 
both sensors will be sent to the 
microcontroller and worked so that it can 
display the data from the push up results.  
Muzakir (2016: 94) suggests that a 
microcontroller is a chip that has a 
function as a regulator of a system. 
Furthermore, the buzzer component will 
sound if a motion is detected push up by 
the tester and vice versa the buzzer will 
not sound if the tester movement is not 
detected on the sensor. The test data 
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results that have been carried out will be 
inputted into the application program push 
up counter and stored in the excel format. 
 
CONCLUSION 
Based on the data processing and 
analysis results that has been done, it can 
be concluded that test instrument push up 
the sensor technology-based can be used 
as tool for calculating tests push up a 
valid, effective and practical. This tool is 
called a push-up counter which has 
advantages, especially in its effectiveness, 
objective measurement process, and helps 
the managing practicality the 
measurements results on push up. 
 
SUGGESTION  
Some advice that can be given in this 
research are: 
1. Sports coaches are expected to 
continue to develop research and 
innovation in the use of technology in 
supporting the athlete development 
process. 
1. For future researchers, it is hoped that 
they will be able to improve the 
limitations of the development of the 
tools made. Therefore it is necessary to 
use a digital camera in order to get 
measurement results push up optimal. 
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